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W. Rauch9, R. Renfordt6, W. Retyk11, D. Röhrich6, G. Roland6, H. Rothard6, K. Runge7, A. Sandoval5, J. Schambach3,
N. Schmitz9, E. Schmoetten7, I. Schneider6, R. Sendelbach6, P. Seyboth9, J. Seyerlein9, E. Skrzypczak11, P. Stefansky4,
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Abstract. Wepresentthemeasuredcorrelationfunctionsfor
π+π−, π−π− and π+π+ pairs in central S+Ag collisions
at 200 GeV per nucleon.The Gamov function, which has
beentraditionally usedto correct the correlationfunctions
of charged pions for the Coulomb interaction,is found to
be inconsistentwith all measuredcorrelationfunctions.Cer-
tain problemswhich have beendominatingthe systematic
uncertaintyof the correlationanalysisarerelatedto this in-
consistency.It is demonstratedthat a new Coulombcorrec-
tion method,basedexclusivelyon the measuredcorrelation
function for π+π− pairs,may solvethe problem.

1 Intr oduction

The space-timeevolution of a particle systemcreatedin a
nuclearcollision maybestronglyinfluencedby thecollision
dynamics,particularlyby the presenceof a phasetransition
from a quark gluon plasmato hadronicmatter.There has
beenmuchinterestin thestudyof Bose-Einsteincorrelations

? deceased

(BEC) of identical pions and kaonsrecently,becausethey
canyield the informationon thespace-timeevolutionof the
system.

The correlation functions of charged particlesneed to
be correctedfor the Coulomb interactionamongthe parti-
cles.In our previouspublications[1–3] on the BEC of neg-
ative pions,we haveexpressedour suspicionthat the “tra-
ditional” Coulombcorrectionmethod,basedon the Gamov
function[4, 5], couldberesponsiblefor theexistenceof cer-
tain problemswhich dominatethe systematicerrorsof the
analysis.In this paperwe presenta studyof the correlation
functions for π+π− pairs in S+Ag collisions at 200 GeV
per nucleon,measuredby the NA35 Collaborationat the
CERN-SPS,and we demonstratethat the Gamov function
is indeedinconsistentwith all the π+π−, π−π− and π+π+

correlationdata.A newCoulombcorrectionmethodis intro-
duced,which usesthe measuredπ+π− correlationfunction
insteadof theGamovfunction.We apply thenewcorrection
methodand we find an excellentdescriptionof the experi-
mentaldata,in contrastto correlationfunctionscorrectedby
the standardGamovfunction.

The reasonfor the failure of the Gamovfunction in the
ultrarelativisticnuclearcollisionscouldbe relatedto theab-
senceof theconditionswhich havebeenassumedin its the-
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oreticalevaluation.The Gamovcorrectionfunction is eval-
uatedfor an isolatedpair of non-relativisticpionsemerging
from a smallvolume.In contrastto that,in theultrarelativis-
tic nuclearcollisionsthefinal stateconsistsof manycharged
particles,emittedfrom an extended,rapidly expandingvol-
ume.

The paper is structuredas follows: the NA35 experi-
ment is describedand the data samplesare characterized
in Sect. 2. The derivation of the two-particle correlation
function,andthe influenceof the appliedcorrectionsis dis-
cussedin Sect.3. In Sect.4. the evidencefor the failure of
the Gamov correction,stemmingboth from the studiesof
the correlationsof like and unlike charged pions is shown
in somedetail. The resultsof the new proposedcorrection
method are presentedand comparedto the old results in
Sect.5 andSect.6.

2 Experiment and data sets

TheexperimentNA35 at theCERNSPSstudiescollisionsof
p, 16O and32S projectilesof 200 GeV per nucleonincident
energy with variousnucleartargets [6–8]. The experiment
usedtwo large-volumetrackingchambersandfour calorime-
ters.The StreamerChamber(SC),which wasin a 1.5 Tesla
superconductingmagnet,measuredpionsin the lab rapidity
range0.5 < y < 3.5. The Time ProjectionChamber(TPC)
was locateddownstreamof the magnet,and measuredpi-
ons in rapidity range2.5 < y < 5. Essentiallythe entire
phasespace,excludingthe projectile and target fragmenta-
tion domains,wascoveredby tracking.Neither the SC nor
the TPC had track-by-trackparticle identificationcapabili-
ties. The StreamerChambereventswere recordedby three
camerason film andanalyzedeitherwith manual[2] or with
fully automatedevent reconstructionfacilities [3, 9, 10].
The eventsfrom the TPC werereconstructedby the TRAC
analysischain[11].

The quality of a correlationmeasurementis determined
by the resolutionof the two-particlemomentumdifference
(“relative momentum”)andthetwo-trackresolution.Theer-
ror on the two-particlerelative momentumdependson the
trackmeasurementerrorandon multiple scattering,whereas
it is, for pairsof particlesof the samecharge at small rela-
tive momenta,to a high degreeindependentof errorsaris-
ing from distortions,detectoralignment uncertaintiesand
other large-scalebiases.The error on the two-particlerela-
tive momentumfor the oppositelycharged particle pairs is
influencedby thoseerrorsaswell. In repeatedindependent
measurementsof SC eventswe have found that the error
on the invarianttwo-particlerelativemomentumusedin the
analysis(Qi, definedin (2) in the following section)arising
from the eventalignementandreadingerrors,which domi-
natethe track measurementerror, is lessthan 2 MeV/c on
average.Thecombinederror for theoppositelychargedpar-
ticle pairs,which alsoincludestheerrorarisingfrom distor-
tions, detectoralignmentandother large-scaleuncertainties
wasdeducedfrom the measurement[8] of the K0

S invariant
massspectra,and equals7 MeV/c on average.The con-
tribution arising from multiple scatteringdependsprimarily
on the target material and thicknessand never exceeds6

MeV/c. Thesecontributionsadd approximatelyin quadra-
ture andthe combinedrelativemomentumerror is lessthan
7 MeV/c and9 MeV/c for thelike andtheoppositelycharged
particlepairs,respectively.Thesmallestbin-sizeusedin the
analysisof SCdatawastakento be10 MeV/c in all relative
momentumcomponents,appropriateto the momentumres-
olution. In contrastto the StreamerChamber,the TPC has
in the presentanalysisacceptedonly tracks of negatively
chargedparticles.The errorsresultingfrom the limited spa-
tial accuracyof the TPC andfrom multiple scatteringwere
estimatedboth from thedataandfrom MonteCarlosimula-
tions andwere found to be of a similar magnitude.Adding
themin quadratureresultsin anerrorof 10–15MeV/c for the
threerelative momentumcomponentsusedin the analysis.
Accordingly,thesmallestbin-sizeadoptedin theanalysisof
the TPC datais 20 MeV/c.

The two-track resolutionfor the tracksof like charged
particlescorrespondsto the limiting relative momentumof
a particlepair belowwhich thetwo correspondingtracksare
too closeto be individually resolved.This limit dependson
particlemomentaandmayhavedifferentvaluesin different
partsof momentumspace.In orderto avoida biasdueto in-
sufficient two-trackseparationfor the tracksof like charged
particles,pairswith Qi < 5 MeV/c (Qi is definedin (2) in
thenextsection)havebeenexcludedfrom theanalysis.Note
that the region below 5 MeV/c is nearly unpopulatedwith
primary pion pairs becauseof the low phasespaceproba-
bility density.Since the magneticfield separatestracks of
positiveandnegativeparticlesin theStreamerChamber,the
two-trackresolutionfor thetracksof oppositelychargedpar-
ticles is essentiallyperfect;the acceptanceof a particlepair
is independentof the relative momentum.Simulationsof
the TPC show that the reconstructionefficiency (for track
pairsof like chargedparticles)approaches100%for tracks
with an averagetwo-particleseparationlarger than2.5 cm.
Therefore,all pairs with less than 2.5 cm separationhave
beenexcludedfrom the analysis.This cut resultsin the loss
of a significantfraction of pairsonly for Qi < 10 MeV/c.

The Forward Energy Trigger (FET) was used for on-
line eventselectionof the datapresentedin this paper.That
trigger selectseventswith a small energy depositedin the
forward Veto Calorimeter,which coveredan openingangle
of θ < 0.3o [8]. TheFETtriggerselectscollisionswith small
impactparameterfor which all projectilenucleonshavecol-
lided with the target nucleus(“dive-in collisions”).

Table1 showsimportantcharacteristicsof the datasets
thatwereanalyzed:target thickness,measuredcharge,cross
section(expressedin percentageof the total inelasticcross
section),rapidity densityof negativehadronsat mid-rapidity
(correctedfor acceptanceandcontamination),andthe num-
ber of analyzedevents.

3 Evaluation of the correlation function

Thetwo-pioncorrelationfunctionC(p1,p2) is theratioof the
two-piondifferentialcrosssectionσ(p1,p2) andtheproduct
of the two single-pioncrosssectionsσ(p1) andσ(p2) (see
e.g. [5] andreferencestherein):

C(p1,p2) = N
σ(p1,p2)
σ(p1)σ(p2)

(1)
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Table 1. Characteristicsof theanalyzeddataarelisted: thetarget thickness,themeasuredcharge
and the crosssection(expressedin percentageof the total inelasticcrosssection),the rapidity
densityd〈n−〉/dy of negativehadronsat mid-rapidity, andthe numberof analyzedevents

Reaction target Measured σ Acceptance d〈n−〉
dy

Numberof events

[g/cm2] Charge (%)

+,– 0.5 < y < 3.5 15000
S+Ag 0.75 3.3 46

– 2.5 < y < 4.5 131500

S+Au 0.94 – 6.3 2.5 < y < 4.5 58 126850

where p1,p2 are the momentaof the two pions, and N is
the normalizationfactor. In the traditional terminologythe
numeratoris the “signal”, and the denominatoris the “un-
correlatedbackground”or “referencesample”. The signal
is influencedby the Bose-Einsteincorrelations,as well as
othercorrelations(like the correlationsdueto the Coulomb
interaction in the final state,which is the subject of this
paper),while the uncorrelatedbackgroundideally contains
only the information on the momentum-spacedistribution
of pairs of uncorrelatedparticles.The experimentalsignal
distributionhasbeenformedfrom all possibleparticlepairs
in eachanalyzedevent.The uncorrelatedbackgrounddistri-
bution is createdin a similar way, but particlesof a pair are
takenfrom differentevents.A differentbackgroundforma-
tion techniquehasalso beentestedin which eachparticle
is usedonly once,but no significantdifferencebetweenthe
two methodswasfound.To form thecorrelationfunction,the
backgroundand the signaldistributionshaveto be normal-
ized first. This hasbeendoneby imposingthe requirement
that the correlationfunction shouldequalunity in a chosen
interval in Qi (usuallyoutsidethe Bose-Einsteincorrelation
peak).Thefact thatthefinal resultsof acorrelationmeasure-
ment havebeenfound, in certaincircumstances,to depend
on the position of the normalizationinterval is one of the
centraltopicsof this paper.

A pionpairwith pionmomentap1 andp2 hassix degrees
of freedomin momentumspace.In the most generalcase,
the two-pion correlationfunction dependson all six com-
ponents.The studiespresentedin this paperarecarriedout
mostlyin termsof asinglevariable,theinvariantmomentum
differenceQi:

Q2
i = −(pµ1 − p

µ
2 )(p1µ − p2µ), (2)

wherep1 andp2 arethe four-momentaof the two particles.
However, in Sect.5, where the effect of a new Coulomb
correctionprocedurewill be demonstrated,the momentum
componentsand the analysisproceduredescribedin detail
in [1] will alsobe used.

To accountfor the lack of track-by-trackparticle iden-
tification and for the contaminationby particles originat-
ing from photonconversions,weakdecaysor secondaryin-
teractions,a Monte Carlo correctionprocedurewas devel-
oped [1, 2]. According to the Monte Carlo simulation the
fractionof pairscontainingat leastoneparticlewhich is not
a pion from theprimaryinteraction,variesbetween15%and
70%, dependingon momentum,and on the target material
andthickness,andreachesits maximumfor small transverse

momenta,at target-fragmentationrapidities.In orderto cor-
rect binneddatafor contamination,we havesubtractedthe
estimatedcontaminationcontribution,derivedin the Monte
Carlo simulation,from the original numberof pairs in each
bin. Theestimatefor thecontaminationis basedon theLund
Fritiof Monte Carlo program(version 1.6) [12], modified
to havemomentumdistributionsandstrangeparticleyields
similar to the data [7, 8]. In fact, any other eventgenera-
tor which reproducesthe experimentalparticle spectrawill
lead to similar corrections.A full detectorsimulation was
performed,basedon the Geantsimulationpackage[13].

The final correctedcorrelationfunction wasobtainedby
subtractingthe estimatedsignal contaminationSc from the
measuredsignalSm, andby subtractingtheestimatedback-
ground contaminationBG

c from the measuredbackground
BG

m:

C =
Sm −NSc

BG
m −BG

c

. (3)

Wehavepreviouslyreported[1] thatfor pairsof like-charged
particlesthe correlationintensity is strongly influencedby
the contamination,while the width of the correlationfunc-
tion stays unchanged.That is becausethe contamination
contribution for pairs of like-charged particlesconsistsof
essentiallyuncorrelatedpairsandwhensubtractedfrom the
correspondingmeasureddistributions,it only booststhecor-
relation intensitywithout changingthe shape,i.e. the width
of the correlationfunction.On the otherhand,the contami-
nationin thecaseof thepairsof oppositelychargedparticles
containsa positively correlatedcomponentdue to the cor-
relation of electronsand positronsfrom the conversionof
photonsin the target. In order to reducethe sensitivity of
the measurementto this sort of contamination,the corre-
lation functionsfor unlike-chargedparticlepairshavebeen
evaluatedwith a cut on transversemomentumof a parti-
cle in a pair pT > 200 MeV/c, which leavesessentiallyno
electron-positronpairs in the data [3]. It hasbeenverified
that the resultingcorrelationfunctionsfor pT > 200 MeV/c
are consistentwith the onesobtainedwithout a cut in pT
[3].

Another contaminationto the pureπ+π− samplecorre-
spondsto particle pairs containinga charged kaon:K+π−,
K−π+ andK+K−. A positivecorrelationarisingdueto the
attractiveCoulomb interactionmay be neglected,because
the kaon contaminationpresentsonly a small contribution
to the pureπ+π− sample.
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Fig. 1a–h.Examplesof correlationfunctionsfor negativepionsasa func-
tion of Qi. Gamovcorrected(a–d) anduncorrected(e–h). Notethestrongly
magnifiedscale

Apart from theCoulombinteraction,correlationsof posi-
tive andnegativeparticlesmaybeinfluencedalsoby particle
decaysandstronginteractionin the final state.

Due to a hugecombinatorialbackground,the contribu-
tion of pairsof oppositelychargedparticlesin themeasured
data,originatingfrom decaysof K0

S , Λ andΛ̄ particlesand
∆ resonances(which appearsasa contaminationto thepure
π+π− sample)amountsto lessthan0.5%,andcould be ne-
glectedin our analysis.

In orderto excludethe contributionof ρ mesons(which
peak at Qi = 716 MeV/c and have a width of Γ =
154 MeV/c), the correlationfunction C+− has beenstud-
ied in the rangeQi < 500 MeV/c.

To summarise,thecorrelationsof oppositelychargedpar-
ticlesstudiedarein a goodapproximationrepresentativefor
theπ+π− correlations.

The Gamovfunction which will be discussedin the fol-
lowing sectionsis [4, 5]:

G(η) =
2πη

e2πη − 1
, η = ±

mπα

Qi
(4)

wherethe sign of η is positive for pairsof like chargedpi-
ons, and negativefor unlike charged pions (seee.g. [14]),
mπ is the pion mass,andα is the fine structureconstant.
Note that the Gamovfunction for pairsof like chargedpar-
ticles in a very good approximationis equalto the inverse
Gamovfunctionfor pairsof unlikechargedparticles;aslight
differenceis seenonly for Qi < 10 MeV/c. Thesameis true
also for Baym’s model [15], independentlyof the assumed
particlesourcesize.

4 Results

Let us first review the original indication for the possible
failure of theGamovcorrection,which camefrom thestud-
iesof π−π− correlations[1–3]. Examplesof thecorrelation
functionsfor negativepionsareshownasa function of Qi

in Fig. 1. Gamovcorrectedanduncorrectedcorrelationfunc-
tions areshownin Figs. 1(a–d)and1(e–h),respectively.It
is evident that , for the Gamovcorrectedcorrelationfunc-
tions,a slopeis presentoutsidetheBose-Einsteincorrelation
peak(Qi > 150MeV/c), in theregionof increasingQi. The
presenceof this slopehasbeenreportedto be the most im-
portantsourceof problemsin the correlationdataanalysis

Fig. 2. The fitted resultsfor the negativepion correlationfunctionsin the
reactionS+Ag (1.5 < y < 2.5) are plotted as a function of the position
of the interval in which the correlationfunction wasnormalized.The nor-
malization interval usedin the publishedanalysis[1] is indicatedby star
symbols.StandardGamov correction-opencircles, new correctionproce-
dure basedon the F-function, (5)-rectangles.In the latter casethereis no
morenormalization-dependence

[1–3], becauseit introducesa systematicuncertaintyon the
fitted parameters.This effect is illustratedin Fig. 2, where
thefittedparameters1 areplottedasa functionof theposition
of the interval in Qi, in which the correlationfunction was
normalized(i.e. the interval in which the correlationfunc-
tion was forced to equalunity). Dependingon the position
of the normalizationinterval the resultsvary by about20%.

In general,differenteffectscould be responsiblefor the
presenceof the slopein the correlationfunction. However,
the fact that the correlationfunctions before the Coulomb
correctiondo not contain the slope (Fig. 1(e-h)) indicates
that the bulk of the slopeseenin the Gamovcorrectedcor-
relation functions (Fig. 1(a-d)) originatesessentiallyfrom
the Gamovcorrection.Under the hypothesisthat an appro-
priately correctedcorrelationfunction shouldbe flat outside
the Bose-Einsteincorrelationpeak, it is natural to suspect
[1–3] that the Gamov function could be inappropriatefor
the correctionof thesedata,at least in the region outside
the Bose-Einsteincorrelationpeak.The correlationfunction
would be overcorrectedby the Gamovcorrection.The hy-
pothesisthat the correlationfunction shouldbe flat outside
theBose-Einsteincorrelationpeakfindssupportin theover-
all consistencyof different data,as it will be demonstrated
below, and also in the Monte Carlo studiesusing different
eventgenerators.

1 The systemof variablesusedin the evaluationof the results,and the
fitting procedurearedefinedanddescribedin [1]
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Fig. 3a–f. Correlationfunctionsfor π+π− (a–c). The region indicatedby
thehorizontaldashed lines in (a–c) is shownmagnifiedin (d–f); theGamov
function(4) is shownby dotted lines, the functionF (5) asfitted to thedata
by the full lines

Fig. 4a–f. Correlationfunctionsfor π−π− (a–c) andπ+π+ (d–f), in the
SAg data,correctedby the new Coulombcorrectionmethodbasedon the
function F (5). The shaded area approximatelyindicatesthe regionwhere
the Bose-Einsteincorrelationsaredominant

In thefollowing, wewill presentthecorrelationfunctions
for unlike-charged pion pairs, which in principle allow a
study of the Coulomb attractioneffect. In contrastto the
correlationfunctionsfor like-charged pions, the correlation
functionsfor unlike-chargedpionsarenotsubjectto theBEC
effect, andthusthe Coulombeffect may be studiedat much
lower valuesof Qi.

Thecorrelationfunctionsfor oppositelychargedpionsin
theS+Ag dataareshownin Fig. 3, measuredin the rapidity
intervals indicated,and for pT > 200 MeV/c. Although a
positive correlationeffect is evident, like qualitatively ex-
pectedfor pairsof particleswhich experiencethe attractive
Coulomb force, the shapesof the correlationfunctions in
Fig. 3 differ from the correspondingGamov function, (4):
they reachunity with increasingQi much faster than the
Gamovfunction. This effect is consistentwith the absence
of a slopein the Coulomb-uncorrectedcorrelationfunctions
for negativepions,seeFig. 1(e-h).The ideathat theGamov
correctioncould be inappropriatethereforefinds supportin
the studiesof correlationsof both the like- and the unlike-
chargedparticles.

There are several possible reasonsfor the failure of
the Gamovfunction.The standardGamovcorrectionproce-
dure[5] basedon the Gamovfunction is theoreticallyeval-
uatedfor an isolatedpair of non-relativisticcharged pions
emerging from a relatively small particle source.All three
assumptionsmay be violatedin ultrarelativisticnuclearcol-
lisions, wheremany charged particlesare emitted from an
extended,rapidly expandingsource.Thepresenceof numer-
ous charged particles in ultrarelativistic nuclear collisions
may influencethe Coulombpotentialbetweentwo particles
(dynamicscreeningof the two-particleCoulombpotential)
[2, 16, 17], the net effect beinga reductionof the Coulomb
force. On the other hand, attemptsto include the size of
the particle sourcein the evaluationof the Coulomb cor-
rection [14, 15, 18, 19], also indicatethat the net Coulomb
effect is weakerthanthe Gamovprediction.Relativisticef-
fects havebeenstudiedrecently[20], and a sizeableeffect
hasbeenpredictedas well. Let us note finally that, in the
caseof low multiplicity anda small sourcesize[21] (inter-
actionp+Ta at 70 GeV), a niceagreementof thecorrelation
function for π+π− pairs and the Gamov function was re-
ported.

Thereare two sortsof biasesin the physicsresultsex-
tracted from the correlation functions for like sign pions,
introducedby using the Gamovcorrection[1]. First, as al-
ready discussed,due to uncertaintiesin the normalization
of the correlationfunction which arisefrom the presenceof
theslopein the regionoutsidetheBose-Einsteincorrelation
peak,all fitted parametershavea systematicuncertaintyof
up to 20%. In the following sectionwe will demonstrate
how this biasdisappearswhen the dataarecorrectedusing
thecorrelationfunctionmeasuredfor π+π− pairs,insteadof
the Gamovfunction. Second,sincein generalthe Coulomb
interactiondependson the particle density in position and
momentumspace,aswell ason the sizeof the pion source,
thefitted parametersof theGamovcorrecteddatamaysuffer
from a biaswhich dependson thesourcesizeandthemulti-
plicity. Qualitatively,the fitted parameters(effective source
sizes)for reactionswith high particledensitycould be sys-
tematicallybiasedto lower values.That is becausethe cor-
relation function becomesartificially wide after the Gamov
correction.It is clear that suchbiasesmay introducesevere
errors in the interpretationof the correlationdata,particu-
larly whenresultsarecomparedthatcorrespondto eventsof
differentmultiplicities.

The datapresentedin this paper,togetherwith the com-
ing high statisticsdata on Pb+Pbcollisions will enablea
theoreticalderivationof an appropriatecorrectionfunction
that shouldtake into accountall relevantparameters.How-
ever,in this paperwe presenta simplepragmaticcorrection
method,basedjust on the measuredC+− correlationfunc-
tions for π+π− pairs.

5 The new Coulomb correction method

The measuredcorrelationfunctions for oppositelycharged
pionswerefitted by the function

F (Qi) = 1 + (G+−
− 1)e−Qi/Q0, (5)
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Table 2. Fitted resultsfor Q0. The function F ((5)) wasfitted to the mea-
suredcorrelationfunctionsfor oppositelychargedpionsin the indicatedin-
tervalsof rapidity, seeFig. 3a–c.The quotedsystematicerrorscorrespond
to uncertaintiesin the contaminationcorrection,andthe normalization

Reaction y Q0 χ2/NDF
[MeV/c]

0.5 < y < 1.5 75 ± 19 ± 20
5 44/50

S+Ag 1.5 < y < 2.5 75 ± 12 ± 15
5 67/50

2.5 < y < 3.5 60 ± 14 ± 15
5 76/50

whereG+− is given by (4). This function approachesthe
Gamovfunction in the limit of small Qi, whereaswith in-
creasingQi it turns down to unity more rapidly than the
Gamovfunction, seeFig. 3. That decreaseis characterised
by Q0, the only fit parameter.The fitted resultsare shown
in Table2 for the threeindicatedintervalsin rapidity.

TheCoulombcorrectionmethodintroducedin this paper
usessimply the functionF ((5)) insteadof theGamovfunc-
tion. By doing so, we implicitly assumethat the function
representingCoulombrepulsionandthe inverseof the func-
tion representingCoulombattractiondo not differ consider-
ably, like it is indeedthe casee.g. for the Gamovfunction.
However,ananalysisof muchhigherstatisticsdata,like the
coming Pb+Pbcollisions,might offer a chancefor a more
refinedapproach.

The resultingcorrectedcorrelationfunctionsfor π−π−

and π+π+ pairs are shown in Fig. 4a–c and in Fig. 4d–f,
respectively.The slope in the correlationfunction outside
the correlation peak has clearly disappearedin all cases,
lending further a posteriori supportto the hypothesis,that
the Coulombcorrectionmay be determinedfrom the π+π−

correlations.
As a direct consequenceof the absenceof the slope,the

fitted parametersbecameindependentof the normalization
procedure,as demonstratedby the rectanglesin Fig. 2. It
is interestingto note that the new fitted parametersare not
far from the publishedvalues[1] (representedby starsym-
bols in Fig. 2), apparentlythanksto the goodchoiceof the
normalizationregionin the publishedanalysis.

The multiplicity-dependenceof the effect can not be
studiedwith the presentdata both becauseof insufficient
statistics,and becausethe availableinterval in multiplicity
(correspondingto different rapidity intervals in the S+Ag
data) is rather narrow. However, that study will become
possiblesoon,whenalso the new dataon Pb+Pbcollisions
becomeavailable.

6 Summary

We havepresentedexperimentalevidencethat the standard
Gamovcorrectionfunction, traditionally usedto correctthe
Bose-Einsteincorrelationfunctionsfor Coulombinteraction

of pions,is inconsistentwith themeasuredcorrelationfunc-
tions for π+π−, π−π− andπ+π+ pairs in centralS+Ag col-
lisions at 200 GeV per nucleon.

A newcorrectionmethodis proposed,basedon themea-
suredcorrelationdatafor π+π− pairs,which curestheprob-
lems that havepreviouslydominatedthe systematicuncer-
tainty of the correlationanalysis.

The reasonfor the failure of the Gamov correction is
probablydue to the fact that the simple assumptionsused
in its theoreticalderivationdo not hold for ultrarelativistic
nuclearcollisions, wheremany charged particlesare emit-
ted from an extended,rapidly expandingsource.The S+Ag
datapresentedin this paper,togetherwith the future high
multiplicity Pb+Pbdata,shouldprovide solid experimental
measurementsfor a better understandingof the Coulomb
interactionin ultrarelativisticnuclearcollisions.
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